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1. Basis of th report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "ohginaiiy filed"" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70, 17).): 
Description, pages: 

1-36 as originally filed 

Claims, No.: 

1 -47 as originally filed 

Drawings, sheets: 

Ml '111 as originally filed 

Sequence listing part of the description, pages: 

1-13, filed with the letter of 31 .05.00 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 
• Kl furnished subsequently to this Authority in written form. 

K furnished subsequently to this Authority in computer readable form. 

^ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

K The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucti amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 
II. Priority 

1 . □ This report has been established as if no priority had been claimed due to the failure to furnish within the 

prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed. 

□ translation of the earlier application whose priority has been claimed. 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 

been found invalid. 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant 
date. 

3. Additional observations, if necessary: 
see separate sheet 

V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


17. 19, 25, 27, 29, 31, 33-34, 36, 42-43, 45 




No: 


Claims 


1-16. 18, 20-24, 26, 28, 30, 32, 35, 37-41, 44, 46-47 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-47 


Industrial applicability (lA) 


Yes: 


Claims 


1-47 




No: 


Claims 





2. Citations and explanations 
see s parate sheet 
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VIII. Certain bservatlons n the internati nal applicati n 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 3) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/US99/25437 

EXAMINATION REPORT - SEPARATE SHEET 



Additional r marks to section II: 

1. The documents mentioned in this IPER are numbered as in the International 
Search Report (ISR), i.e. D1 corresponds to the first document of the ISR etc. 

2. The priority claimed in the present application is valid for the present set of claims. 
Therefore document D1 does not constitute prior art within the meaning of Rule 
64.1 PCT. 



Additional remarks to section V: 
1 . Novelty (Article 33(2) PCT) 

1.1 The present application discloses a thermostable ligase having increased fidelity 
compared to the T4 ligase and the wild type Thermus thermophilus ligase. More 
specifically it relates to the ligase of the Tsp. AK16D strain, having the sequence 
represented by SEQ ID NO:1. It further relates to an isolated DNA molecule 
encoding said thermostable ligase, a DNA expression system or a host cell 
transduced with said DNA molecule, and to methods of detecting in a sample a 
target nucleotide sequence which differs from other sequences in said sample by 
one or more bases, using the said thermostable ligase. 

1 .2 The present application does not satisfy the criterion set forth in Article 33(2) PCT 
because the subject matter of claims 1-16, 18, 20-24, 26, 28, 30, 32, 35, 37-41, 
44 and 46-47 is not novel in respect of documents D3, D4 and D8. 

1.3 Claims 1-15 relate to a thermostable ligase having certain characteristics. The 
ligase of strain Tsp. AK16D falls within the scope of said claims. In the absence of 
the specification that the ligase is isolated , the subject matter of claims 1-15 
appears to be anticipated by the Tsp. AK16D strain itself which inherently contains 
said ligase. Therefore the subject matter of claims 1-15 does not comply with 
Article 33(2) PCT. 

1 .4 Table 2 of the application shows that the mutant Tth-K294R has a fidelity 1 
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(mismatch immediately adjacent to ligation junction) 100 fold higher than T4 ligase 
and 6 fold higher than Tth-wt ligase. This is also stated in the description, p. 33, I. 
33: The fidelity of the newly cloned Tsp, AK16D ligase was similar to K294R Tth 
mutant Therefore the 7f/7-K294R mutant falls within the scope of claim 1 and 

8. 

Documents D3 and D4 disclose the TfA?-K294R mutant as well as its encoding 
DNA molecule, in an expression system, in a host cell. The nucleotide sequence 
encoding the mutant Tth-K294R is about 88% identical to that of Tsp. AK16D 
ligase and will therefore hybridize (even under high stringency conditions, see 
also under section VIII. 3) to a nucleic acid having SEQ ID NO:2. 
Document D8 discloses said mutant ligase and its use in methods to detect 
differing target nucleotide sequences (p. 11, I. 22 - p. 13, I. 29, examples 2, 3, 15 
and 17-20), also including a prior PGR step (Fig. 4-9). 

Due to the lack of clarity in claims 9, 21 , 22, 38 and 47 (see further under section 
VIII. 2), the 7f/?-K294R mutant ligase disclosed in D3, D4 and D8 also anticipates 
the subject matter of said claims: because said 7fA?-K294R mutant ligase is 88% 
identical to Tsp. AK16D ligase, it definitely has an amino acid sequence (of 
possibly a few amino acids, see section VIIL2) of SEQ ID NO:1 . 

Therefore documents D3, D4 and D8 anticipate the subject matter of claims 1 , 8- 
9, 16, 20-24, 28, 32, 37-41 and 46-47. 

1.5 With regard to claims 5, 15, 18, 26, 30, 35 and 44, these claims provide a 

parameter (fidelity in the presence of a Mn^'^cofactor) which is not determined in 
the prior art and thus cannot be used for a meaningful comparison to the prior art. 
Thus also these claims cannot be used to confer novelty to the claimed 
thermostable ligase. 

Inventive step (Article 33(3) PCT) 

The present application does not satisfy the criterion set forth in Article 33(3) PCT 
because the subject matter of claims 6, 7, 14, 19, 27, 31 and 36 does not involve 
an inventive step in view of documents D3, D4 and D8. These documents disclose 
the 7f/7-K294R mutant. To introduce a further mutation into said mutant, namely 
arginine at position 117, does not involve inventive skill, because there isn't any 



2. 

2.1 
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evidence that said further mutation provides a solution to a problem. In this 
respect it is noted that the application does not provide any experimental evidence 
that the Arg at position 117 in Tsp. AK16D ligase causes the increased fidelity of 
the enzyme. Therefore said claims are not considered to add any matter that 
would render them inventive and thus do not comply with Article 33(3) PCT. 

2.2 Furthermore, it appears that the Tsp. AK16D ligase provided in the present 
application shows the surprising characteristic that it has increased fidelity 
(compared to the known ligases) for a mismatch at the base penultimate to the 
ligation junction. Thus an Inventive step could be recognized for the ligase 
according to claims 17, 25, 29, 33-34, 42-43 and 45, If characterized by having 
the (full length) amino acid sequence of SEQ ID NO:1 (see also section VIII. 1). 
However, the ligase according to said claims, defined merely by a result to be 
achieved (in the absence of the sequence of the ligase, which appears to be an 
essential feature) cannot be considered to involve an inventive step. 

3. Industrial applicability (Article 33(4) PCT) 

The subject matter of claims 1-47 is industrially applicable. 

Additional remarks to section VIII: 

The following objections are raised under Article 6 PCT concerning the clarity of the 

claims: 

1 . The subject matter of claims 1 -8, 1 0-20, 24-37, 39-46 lacks clarity in that the 
ligase, the DNA molecule, the DNA expression system, the host cell and the 
method for detecting, respectively, are not characterized by technical features. 
The area defined by the claims must be as precise as the invention allows. That 
means that claims which attempt to define the invention, or a feature thereof, by a 
result to be achieved (in this case a certain level of fidelity, when compared to a 
certain other enzyme) are considered to lack clarity. A protein or a DNA molecule, 
being a chemical product, has to be characterized by technical features such as 
its sequence or as a product by process, and not merely by a functional 



Form PCT/Separate Sheet/409 (Sheet 3) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/US99/25437 

EXAMINATION REPORT - SEPARATE SHEET 



parameter. The characterization of a protein by a single amino acid (e.g. as in 
claim 4, an arginine at position 1 17) is also not sufficient to define clearly the 
protein. The same accounts for an approximate molecular weight estimation 
determined by SDS-PAGE, a technique known to be rather inaccurate. 

2. Furthermore the subject matter of claim 9 lacks clarity in that the wording 'having 
an amino acid sequence of SEQ ID NO:1 ' can be interpreted as having either the 
entire sequence of SEQ ID NO:1 or any fragment of any length (including only a 
few nucleotides) of SEQ ID NO:1 . The same observation applies to the wording 
'an amino acid sequence...' and 'a nucleotide sequence...' in claims 21, 22, 38 
and 47. 

3. Claim 23 lacks clarity in that the hybridization conditions are not defined: 
'stringent conditions' include conditions of low, medium and high stringency. Thus 
this wording is vague and imprecise and does not provide exact technical 
information about the hybridization conditions. 

4. Claim 31 erroneously refers to the heterologous DNA molecule according to claim 
30 (which relates to a host cell rather than a DNA molecule), instead of to the 
heterologous DNA molecule according to claim 19. 



Form PCT/Separate Sheet/409 (Sheet 4) (EPO-April 1997) 



ATENT COOPERATION TREAiS 

PCT 



INTERNATIONAL SEARCH REPORT 



(PCT Article 18 and Rules 43 and 44) 


Applicant's or agent's file reference 

19603/2612 


pQp FURTHER Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 


International filing date (clay/month/year) 


(Earliest) Priority Date (day/month/year) 


PCT/US 99/25437 


29/10/1999 


30/10/1998 


Applicant 






CORNELL RESEARCH FOUNDATION, INC. et al . 





This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of 4 sheets. 

[X| It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basts of the International application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the International application furnished to this 
' — ' Authority (Rule 23.1 (b)). 
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I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 
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[X| the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

pr| the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
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[X] the text is approved as submitted by the applicant. 
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within one month from the date of mailing of this international search report, submit comments to this Authority. 

a The figure of the drawings to be published with the abstract Is Figure No. lA 



I I as suggested by the applicant. Q None of the figures. 

[X] because the applicant failed to suggest a figure. 

I ] because this figure better characterizes the invention. 
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